Evidence of cis-acting factors in replication-mediated trinucleotide repeat instability in primate cells.
The mechanism of disease-associated trinucleotide repeat instability involves cis-acting factors (cis-elements) in the vicinity of the repeat, but the nature of these elements is unknown. One cis-element may be the location of the replication origin relative to the repeat. We have used an SV40 DNA replication system to investigate the effect of the location of replication initiation on (CTG)(n)*(CAG)(n) stability in primate cells. Depending on the distance between the SV40 replication origin and the repeat tract, templates with 79 repeats yield predominantly expansions or predominantly deletions or remain intact. All templates with 17 repeats are stable. Thus, cis-elements that affect the sites of Okazaki fragment initiation relative to the repeat are crucial determinants of instability. This model system recapitulates the bias for expansions observed in many of the diseases associated with trinucleotide repeats. Our results might explain the variable amounts of CTG/CAG instability that are observed in different chromosomal contexts.